Targeted delivery of doxorubicin using a colorectal cancer-specific ssDNA aptamer.
Targeted drug delivery is particularly important in cancer treatment because many antitumor drugs are nonspecific and highly toxic to both cancerous and normal cells. The L33 aptamer is a single-stranded DNA (ssDNA) sequence that has the ability to recognize human colorectal cancer (CRC) cell line HCT116 specifically. In this study, we demonstrated that the L33 aptamer can selectively internalize into target HCT116 cells via receptor-mediated endocytosis. Based on this finding, we developed an aptamer-based drug delivery system using L33 as the carrier of the antitumor drug doxorubicin (Dox). The L33-Dox complex exhibited specific and high affinity (Kd = 14.3 ± 2.2 nM) binding to HCT116 cells. The results of cytotoxicity assays revealed that the L33-Dox complex was capable of selectively delivering the drug to the target HCT116 cells and lowered the toxicity for nontarget CL187 cells. These findings indicate that the aptamer-based targeted drug delivery system has the potential to be used in clinical settings and may overcome drug resistance to a certain extent because high drug dosages can be directed toward target cells.